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HISTORY ОҒ RELATIONAL DATAMODEL 


* First introduced by Ted codd іп 1970. 

* Uses concept of mathematical relation. 

* First Commerical implementations of the 
relational model ---> Oracle, DBMS, 
SQL/DS System (IBM). 

* Current popular RDBMS--->SQL Server & 
Access (Microsoft), DB2 & Informix (ІВМ). 


* Standard for commerical RDBMS ---> 
SQL query language. 


TERMINOLOGIES 


* Relational model represents data as 
a collection of tables. 

e A table is also called a relation. 

* Each row ---> tuple. 

* Here , student Is a Relation name. 

e Column headers --->attributes. 


* Here roll no , name , age are 


ttrihiibtes 
[srupENT [ROLL סא‎ [NAME [AGE 


Tuple [] 101 ILAKKIYA 21 
Tuple[] 102 KIRUTHIKA 19 


TERMINOLOGIES 


* DOMAIN : A set of atomic values allowed for an 
attribute. 


е EX: 

* Employee ages: Possible ages of employees of 
a company (values between 20 & 70 years old). 

* Relation schema: Describes a relation. 


e Made up of a relation name Б and a list of 
attributes A1,A2.....An. 


* Degree ( or arity) of a relation : Number of 
attributes in a relation schema. 


e Ex : STUDENT( Name, Rollno , Age, Address, 
phone) 


е For the above example Degree - 5. 


TERMINOLOGIES 


* Cardinality: Total number of tuples 
present in a relation. 


Relational database schema : Is a set 
of relation schemas and a set of 
integrity constraints. 


Relation state ( or relation instance) : 
Set of tuples at a given time. 


FUNDAMENTALS ОҒ RELATIONAL 
DATABASE SYSTEMS 


1. Tables: Data is organized into tables, 
where each table represents a specific 
entity 

(e.g., customers, orders) and each row 
represents a record. 

2. Columns: Columns define the attributes or 
fields of a table. Each column has a data 
type 

(e.g., text, number, date) specifying the 
kind of data it can hold. 


FUNDAMENTALS ОҒ RELATIONAL 
DATABASE SYSTEMS 


3.Rows: Rows contain the actual data 
records within a table. Each row 
corresponds to a unique entry or instance 
of the entity represented by the table. 

4. Primary Key: A primary key is a unique 
identifier for each row in a table. It ensures 
that each record can be uniquely identified 
and facilitates the linking of tables. 


5. Foreign Key: A foreign key establishes a 
link between two tables by referencing the 
primary key of another table. It enforces 
referential intearitv and helps maintain 


FUNDAMENTALS ОҒ RELATIONAL 
DATABASE SYSTEMS 


6. Normalization: This process reduces data 
redundancy and improves data integrity 
by organizing tables efficiently. 
Normalization involves breaking down 
large tables into smaller ones and linking 
them through relationships. 


7. Indexing: Indexes are used to enhance 
query performance by providing a quick 
lookup for specific values in a table. 
Indexing is crucial for large datasets. 


FUNDAMENTALS OF 
RELATIONAL DATABASE 


SYSTEMS . | 

8. ACID Properties: Transactions in relational 
databases adhere to ACID properties - 
Atomicity, Consistency, Isolation, and 
Durability. These ensure the reliability of 
database operations. 

9. Structured Query Language (SQL): SQL is 
the language used to interact with 
relational databases. It allows users to 
create, modify, and query databases. 


10. Data Integrity : Ensuring the accuracy 
and consistency of data is a fundamental 
aspect. Constraints, like unique and check 


rnnctrsıntc aro тсз} tn maintain Aata 


e Relational Algebra 

* Relational algebra is a procedural 
query language. 

* |t gives a step by step process to 
obtain the result of the query. It uses 
operators to perform queries. 


TYPES ОҒ RELATIONAL 
OPERATION 


е Select Operation 

* Project Operation 
* Union Operation 

° Set Intersection 

* Set Difference 

* Cartesian Product 
* Rename Operation 


TYPES ОҒ RELATIONAL 
OPERATION 


Select Operation: 
. The select operation selects tuples that satisfy a 
given predicate. 
• |t is denoted by sigma (о). 
* Notation: oc p(r) 
Where: 
o is used for selection prediction 
r is used for relation 


p is used as a propositional logic formula which may 
use connectors like: AND OR and NOT. These 


relational can use as relational operators like -, ж, >, 
=, >, =. 


TYPES ОҒ RELATIONAL 
OPERATION 


Project Operation: 

* This operation shows the list of those 
attributes that we wish to appear in the 
result. Rest of the attributes are eliminated 


from the table. 

• |t is denoted by П. 

* Notation: [] A1, A2, An (r) 

Where 

А1, A2, АЗ is used as an attribute name of 
relation r. 


TYPES ОҒ RELATIONAL 
OPERATION 


* Union Operation: 


* Suppose there are two tuples R and S. The union 
operation contains all the tuples that are either in R 
or S or both in R & S. 


* |t eliminates the duplicate tuples. It is denoted by U. 
* Notation: В о S 

* A union operation must hold the following condition: 
* R and S must have the attribute of the same number. 
* Duplicate tuples are eliminated automatically. 


TYPES ОҒ RELATIONAL 
OPERATION 


Set Intersection: 

e Suppose there are two tuples R and 
S. The set intersection operation 
contains all tuples that are in both R 
& S. 

* |t is denoted by intersection n. 

e Notation: Rn S 


TYPES ОҒ RELATIONAL 
OPERATION 


Set Difference: 

* Suppose there are two tuples Б and 
S. The set intersection operation 
contains all tuples that are in R but 
not in S. 


* |t is denoted by intersection minus 
(-). 
* Notation: R- S 


TYPES ОҒ RELATIONAL 
OPERATION 


Cartesian product 

* [he Cartesian product is used to 
combine each row in one table with 
each row in the other table. It is also 
known as a cross product. 

* |t is denoted by X. 

e Notation: EX D 


TYPES ОҒ RELATIONAL 
OPERATION 


Rename Operation: 

e The rename operation is used to 
rename the output relation. It is 
denoted by rho (90). 

* Example: We can use the rename 
operator to rename STUDENT 
relation to STUDENTI. 

e o(STUDENT1, STUDENT) 


EXTENDED RELATIONAL ALGEBRA 
OPERATIONS 


* What are Extended Operators in 
Relational Algebra? 


* |n Relational Algebra, Extended 
Operators are those operators that 
are derived from the basic operators. 

• Let us discuss the Extended 
Operators and how they are 
beneficial in Relational Algebra. 


Types of Extended Operators іп 
Relational Algebra 


* [here are mainly three types of 
extended operators in relational 
algebra, namely: 

].Intersection 

2.Divide 

3.Join 


1) INTERSECTION 


* Intersection works оп the relation as 'this 
and that’. In relational algebra, A n B returns 
a relation instance that contains every tuple 
that occurs in relation to instance A and 
relation instance B (both together). 

Here, А and B need to be union-compatible, 
and the schema of both result and A must be 
identical. 

* Example 


• Let us consider two tables named as A and B. 


Table A TABLE B 


1 ANU 98 1 АМ 98 


3 ANJALI 79 > ABI 100 


4 BANU 88 4 BANU 88 


QUERY 
SELECT *FROM A INTERSECT SELECT *FROM B; 


1 ANU 98 
4 BANU 88 


2) Divide 


* Divide operator is used for the 
queries that contain the keyword 
ALL. 


* Example 


* Find all the students who has chosen 
additional subjects Machine Learning 
and Data Mining. 


TABLE STUDENT 


STUDENT NAME SUBJECT 


MACHINE LEARNING 
DATA MINING 
MACHINE LEARNING 


SHIVA DATA MINING 
TARUN NETWORK SECURITY 


SUBJECT 


STUDENT 
NAME 


MACHINE LEARNING 
DATA MINING 


OUTPUT 


OUTPUT: STUDENT + SUBJECT 


STUDENT 


ANU 


SHIVA 


אוסן (3 


* Join operation 15 as its name 
suggest,to join or combine two or 
more relations' information. Join can 
also be defined as a cross-product 
followed by selection and projection. 
There are several varieties of Join 
operation. Let's discuss all of them 
one by one. 


3.1) Condition Join 

* When you want to join two relations 
based on the given condition, it is 
termed as Condition Join. It is 
denoted by the symbol м. 

e 3.2) Equi Join 

• |t is a special case of Condition Join. 
When you want to join two relations 
based on the equality condition, it is 
termed as Equi Join. It is denoted by 
the symbol м. 


° 3.3) Natural Join 


* Natural Join is that type of join in 
which equijoin is by default applied 
to all the attributes in two or more 
relation. Its specialty is if you want to 
consider the equality between two 
relations, you don't need to define 
the equality; it is predefined for all 
the attributes if you use Natural Join. 
ІС is denoted by the symbol М4. 


NULL VALUES 


In database systems, a null value represents the absence of 
a value in a field. It doesn't mean that the field has a value 
of zero or an empty string; rather, it indicates that the 
actual value is unknown, undefined, or not applicable. Null 
values are used to handle situations where data may be 
missing or unknown. 


Here's an example to illustrate the concept of null values in 
a database: 


Let's consider a table called "Employees" with the following 
columns: 


. EmployeelD (Integer) 
. FirstName (String) 

. LastName (String) 

. Birthdate (Date) 
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I AUNE 


* Now, imagine that not all employees have their 
birthdates and salaries recorded: 


| EmployeelD | FirstName | LastName | Birthdate | 
Salary | 


| 1 | John | Doe | 1980-05-15 
| 50000.00 | 
| 2 | Jane | Smith | NULL 
| 60000.00 | 
| 3 | Bob |Johnson | 1975-10- 
08 | NULL | 
| 4 | Alice | Williams | NULL 


| NULL | 


* |n the above example: 

* Employee 1 has a known birthdate (1980-05-15) 
and salary (50000.00). 

* Employee 2 has an unknown birthdate (represented 
by NULL) but a known salary (60000.00). 

* Employee 3 has a known birthdate (1975-10-08) 
but an unknown salary (represented by NULL). 

* Employee 4 has both an unknown birthdate and 
salary (represented by NULL). 

* By allowing null values, database systems can 
handle situations where certain information is not 
available or applicable for every record. It's 
important to handle null values appropriately in 
queries and applications to avoid unexpected 
behavior. 


MODIFICATION OF 
DATABASE 


* Modifying a database involves making changes to 


the data stored in it, and it typically includes 
operations such as adding, updating, or deleting 
records. These modifications are crucial for keeping 
the database accurate, up-to-date, and reflective of 
the real-world changes in the environment it 
represents. Here are the common operations related 
to the modification of a database: 


Insertion (Adding Data): This operation involves 
adding new records (rows) to a table. When you 
want to store new information in the database, you 
use an INSERT statement to add a new row with the 
relevant data. 


* EXAMPLE: 

° INSERT INTO Employees 
(EmployeelD, FirstName, LastName, 
Birthdate, Salary) 

e VALUES (5, ‘Eva’, 'Miller', '1990-08- 
21', 55000.00); 


* Update (Modifying Existing Data): 
The UPDATE statement is used to modify 
existing records in a table. You can 
change the values of one or more 
columns based on a specified condition. 


* Example: 


e UPDATE Employees SET Salary = 
60000.00 WHERE EmployeelD - 2; 

* This example updates the salary of the 
employee with EmployeelD 2. 


е Deletion (Removing Data): The 
DELETE statement is used to remove 
records from a table based on a 
specified condition. 


* Example: 


DELETE FROM Employees WHERE 
EmployeelD = 4; 

* [his example deletes the record of 
the employee with EmployeelD 4. 


It's important to be cautious when performing 
modifications to the database, especially with the 
UPDATE and DELETE operations, as they can have a 
significant impact on the data. Transactions are 
often used to ensure the integrity of the database 
during modifications, allowing a series of operations 
to be treated as a single unit. If an error occurs 
during the transaction, the database can be rolled 
back to its previous state, preventing partial 
updates that could lead to data inconsistencies. 


Additionally, proper access controls and validation 
checks should be in place to prevent unauthorized 
or unintended modifications to the database. 
Regular backups are also important to safeguard 
against accidental data loss or corruption during 
modification operations. 


